PPAR-gamma ligands up-regulate basic fibroblast growth factor-induced VEGF release through amplifying SAPK/JNK activation in osteoblasts.
We previously reported that basic fibroblast growth factor (FGF-2) activates stress-activated protein kinase/c-Jun N-terminal kinase (SAPK/JNK) and p44/p42 mitogen-activated protein (MAP) kinase resulting in the stimulation of vascular endothelial growth factor (VEGF) release in osteoblast-like MC3T3-E1 cells and that FGF-2-activated p38 MAP kinase negatively regulates the VEGF release. In the present study, we investigated the effects of ciglitazone and pioglitazone, peroxisome proliferator-activated receptor-gamma (PPAR-gamma) ligands, on the VEGF release by FGF-2 in MC3T3-E1 cells. The FGF-2-induced VEGF release was significantly enhanced by ciglitazone. The amplifying effect of ciglitazone was dose-dependent between 0.1 and 10 microM. Pioglitazone had a similar effect on the VEGF release. GW9662, an antagonist of PPAR-gamma, reduced the effects of ciglitazone and pioglitazone. Ciglitazone or pioglitazone markedly enhanced the phosphorylation of SAPK/JNK induced by FGF-2 without affecting both the FGF-2-induced phosphorylation of p44/p42 MAP kinase and p38 MAP kinase. GW9662 markedly reduced the amplification by ciglitazone of the SAPK/JNK phosphorylation. Taken together, these results strongly suggest that PPAR-gamma ligands up-regulate FGF-2-stimulated VEGF release resulting from amplifying activation of SAPK/JNK in osteoblasts.